C-terminal truncation of glutamate decarboxylase from Lactobacillus brevis CGMCC 1306 extends its activity toward near-neutral pH.
Glutamate decarboxylase (GAD) from Lactobacillus brevis is a very promising candidate for biosynthesis of GABA and various other bulk chemicals that can be derived from GABA. However, no structure of GAD of this origin has been reported to date, which limits enzyme engineering strategy to improve its properties for better use in production of GABA. Bacterial GAD exhibits an acidic pH optimum and there is often a sharp pH dependence. In the present work, site-directed mutagenesis was performed to delete the C-terminal residues of GAD to generate a mutant, designated as GADΔC, which exhibited extended activity toward near-neutral pH compared to the wild type. Comparison of the UV-visible, fluorescence and Circular Dichroism spectra of the mutant with those of the wild type revealed that the microenvironment of the active site had been changed. Based on the homology model, we speculated that the substrate entrance was probably enlarged in GADΔC. These results provide evidence for the important role of C-terminal region in the pH-dependent regulation of enzyme activity, and the resulting mutant would be useful in a bioreactor for continuous production of GABA.